The Bogner-Fox-Schmit rectangular element is one of the simplest elements that provide continuous differentiability of an approximate solution in the framework of the finite element method. However, it can be applied only on a simple domain composed of rectangles or parallelograms whose sides are parallel to two different straight lines. We propose a new triangular Hermite element with 13 degrees of freedom. It is used in combination with the Bogner-Fox-Schmit element near the boundary of an arbitrary polygonal domain and provides continuous differentiability of an approximate solution in the whole domain up to the boundary.
Introduction
The finite elements with inter-elemental continuous differentiability are more complicated than those providing only continuity. Such two-dimensional elements are mostly developed for triangles: the Argyris triangle [1] , the Bell reduced triangle [2] , the family of Morgan-Scott triangles [3] , the Hsieh-Clough-Tocher macrotriangle [4] , the reduced Hsieh-Clough-Tocher macrotriangle [5] , the family of Douglas-Dupont-Percell-Scott triangles [6] , and the Powell-Sabin macrotriangles [7] . The Fraeijs de Veubeke-Sander quadrilateral [8] and its reduced version [9] are also composed of triangles. As for single, noncomposite rectangles, the Bogner-Fox-Schmit (BFS) element [10] is the most popular and simplest one in the family of elements discribed by Zhang [11] . All these elements are widely used in the conforming finite element method for the biharmonic equation and other equations of the fourth order (see for example [12] [13] [14] [15] [16] [17] [18] and references therein) along with mixed statements of problems and a nonconforming approach [12, 14, 17] .
A direct application of the BFS-element is restricted to the case of a simple domain that is composed of rectangles or parallelograms whose sides are parallel to two different straight lines. This condition fails even in the case of a simple polygonal domain where the intersection of the boundary with rectangles results in triangular cells (cf. Figure 1 ). Of course, one can construct the special triangulation compatible with the boundary as some isoparametric image [19] of a domain composed of rectangles with sides parallel to the axes. This way requires solving some additional boundary value problems for the construction of such a mapping that is smooth over the whole domain.
In this paper we suggest to use the BFS-elements in the direct way (without an isoparametric mapping) for a couple with the proposed triangular Hermite elements with 13 degrees of freedom. These triangular elements supplement BFS-elements in the following sense. They are used only near the boundary of a polygonal domain and provide inter-element continuous differentiability between finite elements of these two types. Thus, due to the joint use of these elements on a polygonal domain  , the approximate solution of finite element method belongs to the class   1 C  of functions which are continuously differentiable on the closure  of the domain. 
Triangulation of a Domain and the
Bogner-Fox-Schmit Element Besides, is the space of bicubic polynomials on and is the set of linear functionals (degrees of freedom or nodal parameters) of the form [12] e e e h a a 
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The "Reference" Triangular Hermite Element
First we construct the "reference" triangular element
, e e e P  with the specified properties. We consider the right triangle which has 4 nodes êˆ, 1, ,4, We define the space of functions and the set 2 e P 2 e  of degrees of freedom as follows: Observe that at each of the nodes , and there are 4 degrees of freedom and at the is only one degree. Besides, the degrees om the nodes , and coincide with nodes of the FS-elem Lemma 1. 
The direct calculations show that the Lagrange basis has the following form: , . x h x a x h x a    
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is a finite element that is ely equ affin ivalent to the «reference» element   ccuracy, inof the BFS-elements, one can use the Lag e bicubic elem les and the Lagrange elements of degree three o ngles. But in this case a general advantage of Hermite finite elements in comparison with Lagrange ones makes itself evident in the number of unknowns of a discrete system. In particular, Table 2 shows the number of degrees of freedom for an approximate solution of linear algebraic equations for the example from the above section. 
